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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the temperature dependency of the 
leakage current of the capacitor of a semiconductor device which has a MIM 
structure, and further, to improve the reliability of the semiconductor device. 

SOLUTION: In the manufacturing method of the semiconductor device, the film 
of a barrier insulation layer 6 is so formed by an atomic-layer chemical vapor- 
phase epitaxy method as to be deposited on a lower electrode 5 of its capacitor 


2/4/06, EAST Version: 2.0.1.4 


and on its interlayer insulation film 3, and a high-dielectric-constant film 7 is so 
deposited on the barrier insulation layer 6 as to form a capacitor insulation film 8. 
Also, a barrier insulation layer is further formed on the high- dielectric-constant 
film. In this way, an upper electrode 9 covering the capacitor insulation film 8 is 
so provided as to manufacture its capacitor having a MIM structure. Hereupon, 
the flow of the electrons in the film of the barrier insulation layer 6 is subjected to 
a Fowler-Nordheim(F-N) tunnel-current mechanism or a direct tunnel-current 
mechanism. 
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o. lOvmnmst&mx'Mmj-hviSvfT'Vxiz 

[00 5 5] 06 (a) (CSrfidfc. IWHWPl!^ 
5/'Ja>'«K2l«iBfc*«WMH«2 2*STi (S 
hallow Trench Isolation)^ 
T'MfS. *"LT, i/U3y««2 1±fc^-MeiS 

5/ 'J 3 yffl 2 3 <7)WMt:^n^^ftT'^'f K >7 * -;Hft 

[00 56] -eLT, g€g>#NS<oy--X • HM> 

y-t-f Ka«Tinsft5/y a>m23<?>mt v-x ■ 
Hi^-f >t&m2 5«*nfca»?«t^y"9--f H12 6 

iCT, i^y^ KJI26tt3/^h5/y 

[ 0 0 5 7 ] S/ y 3 >-SflJST«»K»R2 7 
»«L. S^ya>IWUST»lJBISBe«H2 8*«IBL 
*LT, SSlJBBBft«l«2 80BfS60fB« 

[00 58] JJcfc:, X7fV^h 7^-13 0i:JS2 


1 1 

2 mwmm 3 uti, y a ymmx-h a . 
[oo59] z<nm2®ffl®.t$im3 1 nmfenmmR 
mm*yx.-vi-y7 (rie) x-^y^^/i-yyi 

e,yjy29mmt&. *i/c, h'7-fx.y^y 

f-y/X h 7^-1 3 0 £iM#?Wtel&£LT± 
iE£*ffllS!Tl3 2tm&LZtlZ. 

[0060] act, 06 ( b ) fcj^j: at. ^fiffl^ 

IL3 2<0rtBfte»-5tTaWa3 3Sr»J«f6. £*>T 
gpmffi3 3lir7^2 9t^LT^S. TSB 
SSS3 3fiffit/S*<2 0 nmfijgcOT i NRflMESfl 
6. 

[006 1] *te» 07 ( a ) &frt «fc dfc. Tg&mfis 

3 3^J:tAIR2J|llMtUn3 l«Hte. IRl^tdt^B 
fflTKWLfc J: 5 te. Tlfe^l3 4 £JSIJ?2 n 

5 mx-mut u *te . nsnw 3 5 srffitw 1 0 

[0062] JWc. 07 ( b ) teScti-Jte. 

M3 5±te^*u rwi 3 6 1 ?yyxrym3 1 m 

?&ffitW--y?'L±.&W&3 8 t-th. znz. 
[0063] SiCLTJftSLfcM I Mfgj&DJf-v 

y ? in y - ? msiEteov mmm^tc . *«>ts«£ 

H8-CRW6. Cit. H8TI4. flMteTflnME3 

3k±»iW3 8iateaaiirt-*«Etfco-cv^4. m 
WteU\ v-x- FM^ffilWB2 5»j:VS/y3ya 

«2 1 SttttftttteU. ±a5€^3 8teiEm<0«£E2rEp 
Jnl/CH*. *LT., IttMtegft (*&&) BM»«>y-? 

lXm& (2 5^C) . 8 5-0, 12 5'CteUT^S. 
[0064] H8>feW* <fc ^ te, *56Wftt, §*J8I 
#^y-?*8Bi£<«JgMtett#Lfc<ar4. £it 
tt. AU7«MW3-44itS^*«a[teiME«ffiFtt*^ 
<*<463&»4>T*6. ^'JTieiWl3 4>t>0 

HtftOgEfUi, FowlerNordheim(F- 
N ) h y S k ^iKtfi h v*/i*SSH|te* 
4. 

[0065] ifcttt LT. ft#OM I Mffimm*J-iis 

^frts^teoi ^Kffi . §aw*»w(»aiiEa 9 te 

*LT^4. iit. TW«fi3 3±teKRfBs«3 5 
»2<0liit<0«IB-caHBLfc<0kR 
fc»J*rfc*. -T^*>, T»«fi3 3±te*BS*Bt 

3 5*W1 0nmOiHt^V^;K'M?tl, BBS 

mmm 3 5 ±te; \* y r*WM! 36t^y^x^yM37 

fC±«WW3 8 A^f£$:frOM> . 
[00 66] ,IOJ:3teLT#j£LfcMIM«Bt0)*+ 


7 ) 4$M2 002-222934 

1 2 

T. HlOTIi. 1SttlteTgB€«E3 3i:±S5€®3 8fl 

tewart*«E* t *) . wm&m. <«*») BM»«oy- 

fcLTSffl (2 5r) . 8 5-C. 12 5X:teLr^6. 

01 o*»feW6j:dte. «**>»jtri±. syui+wy 
-?«ffi{i8(!l£^te*#<^^£. -t&fc^ SIS 

tt. 01 2te«WLfcWtt«*ttWfc«r->'0»*. 
10 [ 0 0 6 7 ] 2 <rmm<7)MBX'li. J < »J T tUMM 3 4 
fflBBiS 3«Hte»Jjl8*i&«^teov^TKWL"C 
^h1)K m 1 <0HSfi^®T1l3 te*^V»Ttt9!Lfc<0 

VtMiJJ:tfJM«k«m4mte^Et&«^ 

[0068] ULh^HM^ffiiteisv^ti. TS5liffi*> 
&b'<li:SVffiteJflki6&gKJ: UT. ^X5>7A (O 
20 s> i>L<\**<niM(M*>hW$\'-*7& (Re) . fi 
^ (Pt) , A'7^A (Pd) , n->'»7A (Rh) i 
fflV^Tt )t tV^. L*>L. ±ifiLfc ALC VDfttVC'J T 

^'>7A. n^A^>^KIR^iSteiBRft&V^d^(R 

•f-^y (Ti ) . ^y^p (Ta) . ;^-<7A (R 
u) . 4 y v>7A ( I r ) tffl^Ttiv*. Steli. 9 

30 te. ^>RB^, 

[0069] J>l»V>{i x TSPm^^5V>{±±gi5mfiaSr^ 

[0070] ±E«^wiw)JEWWi. xyneH 

«fcU-CT/PS^«, SiON»teo^TKWLfc*«, 
a' y TtfiMWi f - N h y */MK8K% 4 v ^iiffiK h v * 

[007 1 ] 4fc, ±EOSat«JKBni, ALC VD 
Jfer2tiMk^y^H!tt»«t4«^teov^T»BfiL 
40 fc. i«ALcvDifeT«iw*«rc*4ziwfcyy3 

^»7A (ZrOz ) , ZSHfc^7:^72>, (HfOz ) , 
STO (SrTiOs ) R, BST( (Ba. Sr) T 
iOa )-Kfcj£JBW-&*£teML 05 (b) KSLfcV 

ZrCOT/PH^-h. tg-fb^^^^A. Xhnyf-»7A 
DRM> yCy^ADRM, ^-(bf-^y$:fflU4i:i^. 
[0072] ±ia«^m«$Mcr)it^m${i:. OSft^ 
•Ja-^A (Z r0 2 ) T*»lfcBWWi2 5. rMit 
J\y—V& (Hf O2 )T*30. STOfSrTiO 
50 3 )ffitlOO, BST( (Ba, Sr)Ti0 3 )1 


(8) 

1 3 

h. £^^jffl«ai»i±»U:J:*&2 0 0 
[00 7 3] ifc. ±^L^ALCVD^-C±ia^«ta 

■Cffivvtt>«fc^. 
[0074] 

[f6W««MI] J3LhfcK»iHLfcJ:dfc. *#H*)±KS 10 
fc. f&QOWf-OffiiXtfF owler Nordhei 

m ( F - N ) h y liWSmmti 6 v ^ittffi h y *;MB 

jms^shmc* ( a l c v d ) mx-mmtt . 

[0075] £*>fc*fc. *W5J"Ctt. gfiKttRatlL 
[0 0 76 3 £«>J:3fcLT* MIMflfitO*^^^ 

[HffiOlS#^HB] 30 

[0i i i0&mi&i nmmco&mzm.wthtztbnM 
i Mm M^\^9(r>^mmt znwnmxhh . 

[H2 ] _ti£M I M^jgdr-v^-v-^^-gBte^L^KIfffi 
0T'*>6. 

[03 ] fll^M I Mim**>li'?0>HMt:Llzmi 

co^^/^mmmtm&jjwmxi'-yyxmx'h 


^2002-222934 
1 4 

[05] *^c7)§4feJiJSW^^S:SiBHt-5^ 

1 m&**>'<i'?<?)mmMM<r)Ww®x'$)i. 
[07 ] ±iem i Mm&**>*is?<rmm.u<r)W,z* 
^.t^-wmmwmx'h h . 

[08] *«Ufe>^fcB^*fc^* r ?7tft*. 
[09] *^om2WHSfic7)^fc*tJttl)fcftO^ 

i mm* ^rtisfeMmmx-hh. 
[0io3 ±tet**<oM i Mffim**/'<i'fcD®mm 
iw»*> v—?w&&7jk'?yj~7 x-h t . 
[0ii3 mrttfiffiX'Bj&LtzM i Mmm*ws? 
^m^tmmmx'ht. 

[012 3 «63|W)^r«IIHfcll^*fcft^lK 

[#f-^IJiHJ3 

1 , 2 1, 10 1 ^'JnySS 

2, 102 ttgfcjf 

3, 103 JUSUfittffi 

4, 29, 1 04 

5, 33. 105 T&mm 

6, 6a, 3 4 WTfflm 

7, 3 5 itJOTPJi 

8, 106 mmmm 

9, 38, 107 JiffVS 

io.li mm 

2 2 JFftHiiBtt 

2 3 &mtiii'V3>M 

2 4 tM ;UGKIK 

2 5 V-X • KHyffciMi 

2 6 isV+MVM 

2 7 #g*fc®)8 
28 3&1JIIS*&&!£ 

3 0 I7fy/Xb7 A'-Jf 
3 1 S&2!|S|ffe&JB| 

3 2 gftfflffiFL 
3 6 'VJTmWM 
3 7 ^y^tvi 
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